Introduction
The province of Ontario, Canada's most populous province with 13 million people, has well-established screening disparities for breast, cervical, and colorectal cancer, particularly for people of low socioeconomic status and people who are foreign-born.
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Ontario has organized screening programs for these three cancers, which include invitations, information about test results, and reminders for when it is time to repeat screening sent directly to residents of the province who are eligible for screening. [14] [15] [16] However, cancer screening is still fundamentally embedded in primary care, suggesting that primary care providers could be key to addressing underscreening for South Asian patients.
Similar to other jurisdictions, Ontario primary care providers practice in a wide variety of practice structures (eg, solo practitioners and large multidisciplinary teams). These structures have varying degrees of infrastructure and support to take on initiatives aimed at improving quality of care for particular at-risk groups, which suggests that primary care-based initiatives cannot be too prescriptive. Successful implementation of primary care-based initiatives for this patient population will also have to incorporate cultural considerations. A previous Ontario study identified several key barriers to cancer screening for South Asians, including health education programs not offering materials that are easy to understand, limited knowledge among patients, patients' beliefs and fears, and the health system not accommodating South Asian culture. 17 Quality improvement is a systematic approach to making changes in health care that aims to produce better outcomes for patients and stronger performance of the health care system. 18, 19 Key components of quality improvement are developing and conducting rapid tests of change within practice settings, recognizing that what works well for one physician or practice might need adaptation for another, consistently evaluating change for success and failure, adapting approaches, and spreading successful change. [18] [19] [20] [21] Quality improvement is becoming part of the primary care culture in Canada and internationally. Ontario's interprofessional team-based primary care organizations are now required to submit annual quality improvement plans. 22 The objective of this pilot study was to determine if primary care provider-led quality improvement initiatives could improve willingness to screen and cancer screening uptake for South Asian patients. This study describes the experiences of four primary care providers who embedded lay health educators within their practices taking a quality improvement approach.
Materials and methods study setting
The study took place within the Peel Region of Ontario. Peel Region, with a population of 1.3 million people and growing, has lower cancer screening uptake for breast, cervical, and colorectal cancers than the provincial average. 10 Screening rates are especially and consistently low in areas of the region inhabited by a large number of South Asians. 10 Peel Region has a sizeable South Asian population, with 28% of Peel residents having South Asian ancestry as compared to 6.6% for the province of Ontario as a whole. 10, 23 India and Pakistan are the top two source countries for immigrants in Peel, and Punjabi and Urdu are the top two non-official languages. 23 
Participant recruitment
We aimed to recruit a minimum of four primary care provider participants for this pilot study. To recruit participants, we presented the study to primary care groups in the region and also used a snowball sampling technique. Participants were deemed appropriate if they self-identified as 1) having their primary care practice based in Peel Region and 2) having at least 20% of their patient population as South Asians. A screening questionnaire also queried potential participants about gender and ethnicity in order to document demographics.
We recruited four family physicians for this study (Table 1) . Three physicians volunteered after hearing about the study, and Physician #4 agreed to participate after she was approached. No physicians declined to participate. All physicians had strong preexisting interests in improving their patients' cancer screening uptake and all identified as being of South Asian ethnicity themselves. Two physicians 
Training workshop
An initial half-day workshop was held with participants. The workshop provided them with relevant background information on current provincial cancer screening guidelines, 14, 16, 24 cancer screening rates in Peel Region and among South Asians in particular, and patient-and provider-focused evidence-based initiatives to increase cancer screening. They received information on PlanDo-Study-Act (PDSA) cycles, a quality improvement methodology consisting of a rapid succession of small tests. Each test tries out different variations of an idea for improvement and incorporates results from the previous test. 20, 21 These small tests of change take into account the diversity of settings in which physicians function and that what works well for one physician might need significant adaptation for another.
The workshop also highlighted existing local and provincial initiatives aimed at increasing cancer screening in primary care. One program of particular focus was the Canadian Cancer Society's Screening Saves Lives program, a preexisting lay health educator program that was focusing on South Asians in the region. Lay health educators in the program, referred to as health ambassadors, were of South Asian ethnicity themselves. Most health ambassadors were foreign-trained physicians who were not practicing medicine in Canada, but some were non-physician members of the South Asian community with strong social networks. Health ambassadors were trained to share screening messages with their peers and social networks.
As part of the Screening Saves Lives program (and independent of this pilot study), the volunteers recruited for the role of health ambassador underwent a four-session training program. The first session introduced the Canadian Cancer Society and the Screening Saves Lives program. This session also included key cancer statistics to highlight the need for screening of colon, breast, and cervical cancers. The second session focused on cancer screening guidelines for these three cancers in Ontario and practical considerations for screening. The third session focused on motivations and the barriers to screening and the transtheoretical model stages of change. 25 The training concluded with a final session on administrative duties of the health ambassadors. The content and activities were designed to be flexible to the cultural needs and facilitating styles of the participants.
Quality improvement initiatives
After the workshop, physicians were asked to test quality improvement initiatives of their choosing for a minimum of six months. They were encouraged to pursue initiatives that had low long-term costs, that were feasible to implement and maintain in the long term, and those that did not require onerous effort in the long term by providers and office staff. 20, 26 They were also encouraged to pursue quality initiatives that had some evidence for improving cancer screening, for example, providing one-on-one education, reducing structural barriers, small media (pamphlets and brochures), sending patient reminders. [27] [28] [29] Physicians were asked to reflect on results at the end of each test of change conducted, including whether success was achieved, what was learned at the end of each test, and what would be used to plan the next test.
interviews
Brief structured interviews were conducted with participants prior to study initiation and after six-month period. Interviews assessed anticipated and experienced barriers and facilitators to implementation of quality improvement initiatives. All interviews were tape-recorded and transcribed. A content analysis approach was used to identify themes from the transcripts, using a line-by-line analysis of responses to produce a summary of themes.
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Results
Anticipated barriers and facilitators for physicians
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Key themes were resource restraints, patients' lack of knowledge of screening, and structural barriers:
I will have to get approval from my colleagues as I feel there may be some hesitation as office resources will be used.
[Physician #1, male, traditional family practice model] People say they will come and they don't. Second is reluctance, people don't understand the importance of these tests and even this is common among educated South Physicians universally noted that supportive office staff could be a facilitator to implementing their screening initiatives, including staff able to contact patients and staff who spoke South Asian languages. Tables 2-4 summarize the chosen quality improvement initiatives for the participating physicians. All physicians chose to work with the Screening Saves Lives' Health Ambassador program in some capacity. One or two health ambassadors volunteered at each office for a total of three to five hours per week. Working together with the Screening Saves Lives program, physicians chose to look at the number of patients reached and willingness to screen as feasible outcome measures, with health ambassadors taking on core roles of tracking and documenting, again for feasibility. Considering the relatively short time frame, it was deemed unlikely that physicians would be able to see a meaningful change in screening rates within the six-month time frame of the study.
chosen initiatives and tests of changes
For Physicians #1-3, working with the lay health educator program ultimately involved health ambassadors telephoning 
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lay health educators in improving cancer screening uptake for south Asian patients overdue patients, making use of their knowledge of South Asian languages, to educate them about screening. These three physicians went through three change cycles in the study period. Further, Physicians #2 and #3 allowed health ambassadors to directly book screening appointments at the time of telephone calls. In the fourth physician's office, health ambassadors spoke to patients in the waiting room throughout the study period. For all physicians, ~60% of South Asian patients overdue for screening reported willingness to be screened after speaking directly with a health ambassador (Tables 2-4) . Physician #1 was able to maintain a list of all patients who had been telephoned, and after the study period was over, he opted to look at screening uptake among these patients. A health ambassador who had not previously been involved in the pilot study reviewed electronic medical records in July 2016 for patients who had been called. Screening uptake among those who had received a phone call was 29.2% (colorectal cancer), 36.3% (cervical cancer), and 44.6% (breast cancer) ( Table 2) .
Actual barriers and facilitators for physicians
At the conclusion of the six-month process, participating physicians described the barriers and facilitators they had experienced in increasing screening uptake for their South Asian patients. Key themes for barriers included increased workload and no-shows for patients who had booked screening appointments:
The number of people I had that went for screening after talking to the Health Ambassadors was not that was initiatives One-on-one education with patients -hAs approached patients in the waiting room to talk about cancer screening and to hand out pamphlets. HAs spent three hours per week at the office Posters were put up in waiting room in Urdu, Punjabi, and english Findings/challenges hAs had conversation with 107 people in total. Of those 107 patients, only 23 reported they were overdue for at least one type of cancer screening. Of these 23, 15 reported willingness to be screened after the conversations, 5 wanted to think about it, and 2 were not interested. A total of 65.2% of South Asian patients spoken to directly were willing to be screened 500 lofters et al expected. I was expecting 1 in 4 or 5 but it was not. I would say it was 1 in 10 who followed up … The barriers were still cultural, that people did not want to do the screening due to various reasons … this process is time consuming and requires a lot of effort and is more than the benefits.
[ Even if you push them to do it, they still don't do it.
[Physician #4]
Despite these barriers, the participating physicians viewed working with the health ambassadors very positively. Key facilitators were the health ambassadors themselves and the quality improvement framework:
I think that having the Health Ambassador was excellent. Physicians #2-4 reported that they planned to continue with their initiatives past the study period.
Discussion
In this pilot study, four family physicians undertook quality improvement initiatives to improve cancer screening for South Asian patients in their primary care practices. All four physicians made use of an existing lay health educator program and integrated these lay health educators, or health ambassadors, directly into their practice settings. Making phone calls to patients to invite them for screening had the most reach and the most appeal for participating physicians. For all physicians, ~60% of South Asian patients who were overdue for cancer screening and who spoke directly to health ambassadors stated they were willing to be screened. One physician was able to track actual screening among contacted patients and found that screening uptake was relatively high: from 29.2% (colorectal cancer) to 44.6% (breast cancer) of patients came in for screening within six months of the first phone calls. However, the screening uptake among South Asian patients is unknown and this same physician reported being unlikely to continue with initiatives, because of the significant amount of time and resources required.
In the transtheoretical model, change is viewed as a process that consists of progress through several stages. 25 It is possible that speaking to the health ambassadors, people who sometimes spoke their own language and were from their same ethnocultural group, helped to move South Asian patients along these stages in this study. A willingness to be screened, which many patients reported, suggests they were at least in a contemplative stage and perhaps even a preparatory stage. We know at least some patients went on to action and were actually screened. Time will tell if these patients will maintain screening.
There were several significant challenges to successful implementation of the health ambassador-focused quality improvement initiatives that warrant discussion. First, the initiatives were quite resource intensive, especially as this quality improvement work was additional to, not instead of, usual clinical duties. For instance, Physician #4 had very positive views of the health ambassadors but ultimately did not have the capacity to try more than one initiative in her office due to a busy clinical workload. Although the health ambassadors were volunteers and took on a good amount of the work, a considerable amount of time still needed to be spent preparing them to do their tasks, for example, training on use of electronic medical records, training on clinic procedures, preparing and finalizing privacy/confidentiality agreements, and finding workspace. Some process and outcome measures could not be tracked as neither the physicians nor the volunteers had the capacity. Having more office staff available to liaise with health ambassadors was noted to be a facilitator to initiatives. However, this suggests that family physicians practicing in settings with few office staff may have even greater difficulty initiating similar quality 
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lay health educators in improving cancer screening uptake for south Asian patients improvement initiatives. The participating physicians were highly motivated, and it is likely that the time and resources required would be a significant roadblock for an average, busy primary care physician.
A second and related challenge was that the health ambassadors were originally recruited and trained to include the screening messages in their day-to-day life. They were not originally required to commit specific times for the volunteer role. The health ambassadors, therefore, had other competing duties and could not visit a particular clinic more than a few hours per week. This limited the ability to reach a larger number of patients within each office. Although immediate costs are very low, the sustainability of volunteer-led initiatives is a challenge. This is particularly true when the volunteers are ultimately hoping to move on to paid work in their profession or are already working full time. We found two US studies that used lay health educators within primary care practices. [31] [32] [33] In both cases, the researchers were able to pay these workers and thus were able to have much more dedicated time toward their initiatives and to provide much more intensive outreach to patients. Percac-Lima et al 31 conducted a randomized trial to evaluate the impact of patient navigation for cancer screening among low-income and racial minority patients within a US primary care practice. Paid patient navigators telephoned patients in their own languages and provided intensive outreach to help with cancer screening. Patients randomized to navigation had significantly higher screening rates for breast, cervical, and colorectal cancer screening over eight months (23.4%, 14.4%, and 13.7%, respectively). Of note, despite these successes, 19% of patients could not be reached, and many declined to participate. Collinsworth et al 32 embedded paid Spanish-speaking community health workers within five Texas community clinics to reduce disparities in diabetes care. 32, 33 The program consisted of educational sessions and clinical assessments. Patients who participated in the program had significant reductions in glycosylated hemoglobin levels and blood pressure after one year.
Third, and as noted with the Percac-Lima et al's study, the majority of patients were not able to be reached directly by telephone. 31 Telephone calls seemed to hold the most promise as a way of reaching patients in this pilot study and have been used successfully for cancer screening. [34] [35] [36] However, future initiatives should strive to ensure accurate contact information at the onset, flexibility on the timing of calls so that they could be made in the evenings and/or on weekends, and should seek to address privacy issues and concerns. Health ambassadors noted that patients could be suspicious on the telephone of who they were, how they had obtained their contact information, and how they were affiliated with the physicians' offices.
Fourth, patients expressing willingness to be screened need not necessarily equate to patients actually getting screened, and the capacity for these physicians to track screening was limited. More than 60% of South Asian patients overdue for screening reported willingness to be screened, but for three physicians' practices, we were unable to determine how many patients actually went on to be screened. No-shows were also a noted issue for physicians. Social desirability bias might have led patients to say they were willing to be screened when that was not actually the case. 37 Patients might have been willing to be screened but still may have faced barriers to actually following through with screening. In one physician's office (#4), only 21% of patients approached in the waiting room admitted to being overdue for at least one type of screening. This was despite her overall percentages of patients overdue for screening for her practice at the onset being 43%, 47%, and 59% for breast, cervical, and colorectal cancers, respectively. Although patients coming in to the office may have been more likely to be up-to-date on screening, this finding of 21% still seemed incongruent with her experience and further suggests that social desirability bias may have been at play. Tracking actual screening uptake among individual patients was resource intensive, raised issues around data privacy, and was ultimately only feasible in one office. Although it cannot be proven that this was a direct result of the phone calls, screening uptake among telephoned patients was relatively high in that office.
Finally, we have no details about the demographics of patients who were approached. Factors such as education level, socioeconomic status, and years of stay in Canada could all affect willingness to screen and we were unable to track those variables in this study. Patients did not self-report ethnicity, which is considered the gold standard for race/ ethnicity identification. 38 Similar work in the future may consider a brief demographic survey for participating patients. Some primary care practices are now routinely collecting sociodemographic information from patients. 39 Despite these challenges, our findings suggest that the utility of ethnoculturally specific lay health educators embedded within primary care to educate patients on screening and motivate them to be screened should be further explored, with modification. All physicians had positive views of working with the health ambassadors, three of four physicians planned to continue to work with health ambassadors, and more than 
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lofters et al 60% of South Asian patients reported a willingness to be screened. In one physician's office, screening uptake was high after phone calls, higher than that seen in other studies involving cancer screening outreach and higher than the numbers seen in the Percac-Lima et al's study. 31, 40, 41 Interestingly, screening uptake was also higher than that physician had predicted after participating in the study. Future work should continue to adapt this resource-intensive initiative to maximize benefits. For example, telephoning during evening and weekend hours, providing the opportunity for patients to book an appointment on the spot, mailing out colon cancer screening kits to patients who agree, and providing reminder phone calls close to the time of appointments might be important next steps to consider.
Importantly, future work should also consider providing paid positions or having office staff take on the health ambassador role. Being able to pay lay health educators may allow for a greater time commitment, time for rigorous training, more intensive outreach, and tracking of actual screening rates. In turn, this might make this study more feasible for physicians who are not as highly motivated as our study participants were. However, this would require financial resources, which may be feasible in some large team-based models, but would be particularly challenging for physicians working in traditional fee-for-service models and smaller practices.
Conclusion
Quality improvement work within community primary care practices is hard work. Using ethnoculturally specific lay health educators within primary care practices to telephone patients in their own languages showed some promise in this study for increasing awareness about cancer screening and screening uptake. However, it was also quite time intensive and resource intensive and had numerous challenges. Future quality improvement efforts should focus on further developing the phone call invitation process, including exploring how to provide infrastructure for lay health educator training and time, and for monitoring of processes and outcomes.
